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Introduction
Increasing social mobility has emerged as a key goal of government policy in the UK and US in recent years, largely in response to research that has found substantial social immobility in both countries (Bukodi and Goldthorpe, 2011; Corak, 2013; Ermisch et al. 2012) . Previous research has highlighted the important role that education can play in "levelling the playing field" (e.g. Blanden et al. 2007 ), hence the extent to which young people from disadvantaged backgrounds can access and perform well in different levels of education is of keen policy interest (e.g. Cabinet Office, 2011 ).
Yet the role that education can potentially play in driving social mobility may be weakened if there remains a link between family background and adult outcomes, even once we account for attainment at school and university. There has been relatively little research on this topic to date in the UK, however, particularly amongst recent cohorts. This paper seeks to fill this gap. Our aim is to add to the limited previous literature on the relationship between graduates' socio-economic background and earnings, and in particular on the relationship between type of school attended and subsequent earnings. We do so by focusing on a recent cohort of graduates, examining the extent to which differences in earnings arise as a result of the routes that are taken up to and throughout young people's university careers (Blanden et al.. 2007; Devine and Li, 2013) , and the extent to which they arise from different occupational choices made following graduation (Macmillan et al., 2013) .
Using data on graduates' earnings measured 6 months and 3.5 years after graduation, we find that those who attended private schools just prior to entering university earn around 7% more, on average, than those who attended state schools, even when comparing otherwise similar graduates and allowing for differences in degree subject, university attended and degree classification. Moreover, these differences persist within occupations, with private school graduates earning 6% more than their state school compatriots in the same occupations.
These findings complement those of Macmillan et al. (2013) , who found that graduates from private schools were more likely to enter "high status" occupations. Together, these results suggest that there remains a challenge for policymakers interested in the role of higher education as a route to social mobility. While these data only provide an early indication of the extent to which graduates' earnings differ by family background, they may be indicative of a longer-term relationship between socio-economic background and graduates' labour market success. Future research could usefully explore whether this is the case.
The models that we estimate do not necessarily produce causal estimates of the 'private school premium', as we may not be fully capturing the selection of individuals from different backgrounds into different types of schools. Nonetheless, estimates of earnings dispersion by socio-economic background are nonetheless informative for policy, since they provide insight into the extent to which socio-economic factors continue to be associated with labour market choices and outcomes, even amongst a group of otherwise similar graduates.
This paper now proceeds as follows: Section 2 briefly discusses previous literature in this area; Sections 3 and 4 describe our methods and data respectively. Section 5 presents our main results, and Section 6 concludes.
Previous Literature
There is a vast literature on the link between socio-economic circumstances during childhood and adulthood -whether measured in terms of income, earnings or social class (e.g. Blanden et al. 2007; Bukodi and Goldthorpe, 2011; Corak, 2013; Ermisch et al. 2012) . But there is less evidence on the extent to which these relationships remain once we account for different educational choices (e.g. Blanden et al., 2007) . Indeed, although there is considerable evidence of heterogeneity in returns by degree subject, institution and class (e.g. Bratti and Manchini, 2003; Chevalier, 2011 Chevalier, , 2014 Chevalier and Conlon, 2003; Feng and Graetz, 2013; Hussain et al., 2009; Walker and Zhu, 2011) , there is far less evidence on how graduates' earnings vary by socio-economic background.
This paper contributes to the limited empirical evidence from the UK on the extent to which graduates' labour market outcomes vary by socio-economic background (e.g. Bratti et al., 2008; Macmillan et al., 2013) or school type (e.g. Wright, 1999; Dolton and Vignoles, 2000; Naylor et al., 2002) . Our goal is to understand whether, if we were to compare two individuals who went to the same university, studied the same subject and achieved the same degree classificationbut who came from different socio-economic backgrounds or attended different schools -would there be any difference in their earnings?
Using data from the 1970 British Cohort Study, Bratti et al. (2008) found very little evidence that the return to a degree varied substantially by socio-economic background, as measured by parental social class. However, studies focusing on differences in graduate earnings on the basis of type of school attended have typically found a significant 'private school premium'. For example, Dolton and Vignoles (2000) evaluated the impact of attending private school some 6 years after graduation amongst those leaving higher education in 1980. They found a private school premium of around 7% for men but an insignificant effect for women. This result held even after controlling for degree subject, institution and degree class. Similarly, Naylor et al. (2002) , using data on 1993 graduates and focusing on average occupational earnings (as their data lacked individual wage information) found a 3% wage premium for graduates who had attended a private school, with considerable variation amongst private schools. Indeed their study found that the size of the private school wage premium increased with the level of school fees charged by the school, though not with the average academic performance of the school. These studies focus on graduates leaving education at least 20 years ago, however, so there is a clear need to see whether such differences persist amongst more recent cohorts of graduates.
The most comprehensive study of the role of private education in conferring economic advantage in the labour market in the UK has been conducted by Green et al. (2012) . They consider how the private sector wage premium has changed over time, by comparing differences in earnings for a cohort born in 1958 (using the National Child Development Study) to those for a cohort born in 1970 (using the British Cohort Study). Their work found a substantial increase in the private school wage premium from 4% for the earlier cohort to 10% for the later one, even after controlling for education level achieved. The authors conclude that private schooling is playing a significant role in perpetuating social immobility. However, their study does not focus on graduates specifically, nor were they able to control for the type of university education acquired (i.e. degree subject and institution).
Our study is also related to the broader literature on the impact of private schooling in the labour market. For example, Wright (1999) uses data from the British Household Panel Survey to examine differences in the return to a year of schooling, comparing the return to state and private schooling. Wright found significantly larger returns to a year of private schooling, assuming that private schooling is exogenous. When using social class as an instrument for school type he found no significant differences between the return to a year of private or social schooling.
Our work is perhaps most closely related to earlier work by Macmillan et al. (2013) using similar data, who found that, amongst the cohort of graduates leaving university in 2006-07, socio-economic background had an additional influence on occupational status, over and above the impact of degree subject and institution. Specifically, they found that privately educated graduates were around 2.5 percentage points more likely to work in a high status occupation than state educated graduates some 3.5 years after graduation, even if they came from similarly affluent families, had similar education achievement and attended the same university. Here we build on this work by considering the relationship between socio-economic status -including whether or not an individual attended a private school -and earnings, and examine the extent to which differences in earnings are mediated by different occupational choices.
Methods
As outlined above, we are interesting in identifying differences in earnings by socio-economic background amongst graduates. We are unfortunately unable to use an experimental or quasiexperimental approach, so we instead rely on richly specified regression models including higher education institution of study and subject fixed effects, to estimate how graduates' earnings vary amongst similarly qualified individuals. While we have access to information about students' A-level grades, as well as their degree class, we are mindful that our estimates may reflect unmeasured student ability. We follow the lead of Dickson and Harmon (2001) and view our estimates as providing a broader understanding of how the labour market value of different types of education varies, an important policy issue in the UK (Harmon et al., 2003) .
We estimate an ordinary least squares regression model of the relationship between graduates' characteristics and their subsequent earnings. Annual earnings (Y) of individual i are hypothesised to be a function of the individual's human capital (H) and social capital (S).
The individual's stock of human capital is measured by their achievement on entry into university, their degree subject, degree classification and the institution they attended, as well as age (as a proxy for previous work experience) and -when using measures of earnings 3.5 years after graduation -an indication of any additional qualifications they achieved following graduation from their first degree. The individual's social capital (S) is proxied by parental occupation, ethnicity, whether they attended a private school and whether they lived (on entry to university) in a neighbourhood with a low level of higher education participation. We additionally account for region and the individual's main activity at the time of the survey (e.g. some individuals are studying at the same time as working).
Our primary interest is in understanding whether there are differences in graduates' earnings by socio-economic background, and if so, how these gaps are attenuated once we allow for other factors that influence their earnings. Our main focus is on differences in earnings by school type. We therefore start by presenting the results from a model that only controls for the type of school that graduates attended prior to entering university (state vs. private). This is simply an indication of the raw correlation between school type and earnings. We then progressively include the other human and social capital variables discussed above. In our final specification, we additionally include a measure of the graduate's occupation at the time of the survey. We do so in order to investigate the extent to which any differences in earnings that we observe arise as a result of the selection of graduates from different socio-economic backgrounds into different occupations, or whether there remain differences in earnings even conditional on the types of jobs that graduates are doing.
Our main results are estimated on both males and females, but given the literature on gender differences in the graduate labour market (e.g. Machin and Puhani, 2006) , the appendix additionally shows the results when we estimate each model separately for males and females.
Each model is estimated at time point t=1, 6 months after graduation, and t=2, 3.5 years after graduation. There are a number of problems with focusing on earnings 6 months after graduation. Firstly some graduates will be taking a post university gap year, doing casual work or travelling and hence their earnings may not be indicative of their longer run prospects. Secondly, graduates may take an extended period of time to transition into their first 'proper job', particularly in times when the labour market is tight, again suggesting that initial earnings may be misleading. Thirdly, graduates who are higher achieving may go on to do postgraduate studies full-time and hence will be missing from the sample 6 months after graduation from their first degree: indeed we observe that 16% of the sample was in further study at this point. For all these reasons, we particularly emphasise the results from models that use a measure of earnings 3.5 years after graduation.
Data
We use data on a cohort of graduates who completed their first degree at undergraduate level in a UK institution in 2006-07. 4 The entire cohort was surveyed to capture information about graduates' activity status and gross annual earnings some 6 months after graduation as part of the Destination of Leavers from Higher Education (DLHE) exercise. Approximately 75% of graduates who were invited to take part responded, which is relatively high for this kind of survey. However, fewer graduates provided information on earnings and employment status. In addition, we restrict the sample to those who were UK domiciled when they applied to enter higher education, and who studied full-time for a first degree. Hence the usable sample is more restricted: around 75,000 out of a total of around 210,000 full-time first degree UK-domiciled graduates who responded to the survey provided usable salary information. (Note earnings information was not collected from individuals who reported being self-employed.)
A subset of respondents at 6 months was followed up 3.5 years later (known as the Longitudinal DLHE sample). The response rate amongst those who were invited to take part at 3.5 years was only 44%, hence non-random attrition is potentially a problem. Amongst UK domiciled graduates who studied full-time for a first degree, we have an initial sample of around 35,000 graduates who we observe 3.5 years later, although again the sample for analysis is smaller due to the lack of usable salary information for some individuals: we observe gross annual earnings for around 24,000 graduates 3.5 years after leaving university.
Individuals who were working part-time at the time of the survey were asked to provide the full time equivalent of their salary, though only 2% of graduates were in part-time employment 3.5 years after graduation. We trim salary data by dropping outliers (the top and bottom 0.05% of the distribution) and use the log of gross annual earnings as the dependent variable in our models.
If we are to understand the extent to which the role of socio-economic background changes over time -as graduates start to settle into their careers -then the representativeness of the Longitudinal DLHE (and hence the comparability of the groups for which earnings information is available at 6 months and 3.5 years) is an important issue. Chevalier (2011) undertook some work to understand the representativeness of the Longitudinal DLHE, comparing the DLHE and Longitudinal DLHE samples. He found both data sets to be relatively consistent for the same cohort, although he highlighted some changes in the way that degree subjects allied to medicine and education were recorded, so some caution is needed when comparing degree subject wage premia across the 6 month and 3.5 year surveys. (This is less relevant for our study, however, since we focus on the role of socio-economic status rather than particular degree subjects.) Further details are also available from Tipping and Taylor (2007) . Table 1 shows the average gross annual earnings of graduates 6 months after leaving university for those in the 2006-07 cohort, split according to whether they were included in the Longitudinal DLHE or not, and whether they responded to the 3.5 year survey. There is a modest difference in earnings between the groups, with those in the Longitudinal DLHE being slightly higher paid. Similarly, comparing the average earnings of those observed in the Longitudinal DLHE at 6 months after graduation vs. 6 months and 3.5 years after graduation suggests a small difference. From this we conclude that the sample of individuals who are both in the Longitudinal DLHE and in employment at 6 months after graduation is a somewhat select and higher achieving sample. Therefore when we draw inferences from our analyses we need to consider that we are analysing a slightly higher earning sample than average.
As outlined above, a key focus of this paper is the extent to which earnings vary according to the socio-economic background of the student. Of particular interest is whether they attended a private school. With this in mind, our main covariate of interest is a dummy variable indicating whether or not the individual attended a private school at age 18, just before they entered higher education. In the Longitudinal DLHE sample, for those with non-missing school type information, around 12% of students graduating from first degrees in 2006-07 attended private schools at age 18. This is consistent with the 13% originating from private schools reported by HESA for England in 2006-07. 5 In addition to whether the student attended a private school, we also have a measure of the social class of each student's highest earning parent. Unfortunately, we are missing data on both school type and social class for a relatively high proportion of individuals in our samplearound 18% for school type and 27% for social class -hence in addition to accounting for this missing data in our models, we also include a set of dummy variables indicating the quintiles of historical HE participation in the individual's local area. The results (shown in Tables 3 and 4) are striking in that students with missing data on these socio-economic variables have higher earnings than average, indicating that those with missing information are likely to come from more advantaged backgrounds. In future work we will investigate using multiple imputation techniques to 'fill in' this missing data given the limitations of controlling for missing data by including missing data indicators.
In addition to the individual's socio-economic background, we also include controls for region of institution 6 , age of respondent (which we control for linearly) and ethnicity, plus a series of indicators for the human capital of the graduate. Specifically, we control for an overall measure of cognitive achievement on entry to higher education -known as the "tariff" score, created to summarise the student's achievement in post-compulsory education 7 ; whether or not the individual entered HE with A levels (the traditional "academic" qualification taken by most university entrants in England) or some other kind of qualification; and their degree classification. 8 In the models focusing on earnings 3.5 years after graduation, we additionally account for whether or not the individual achieved additional qualifications (and their level) after graduation.
In addition, we know that degree returns vary by subject and to a lesser extent institution (e.g. Chevalier and Conlon, 2003; Chevalier 2011; 2014) . We therefore include institution and subject fixed effects, in order to compare individuals studying at the same university for the same subject. 9 Finally, we include measures of the individual's occupational status at the time of the survey, to investigate the extent to which any differences in earnings that we observe arise because graduates from different types of schools move into different occupations, or whether there remain differences in earnings by school type even conditional on occupation. To do so we include a series of dummy variables indicating the type of work that the graduate is doing, differentiating between managers and senior officials; professional occupations; associate professional and technical occupations; administrative and secretarial occupations; skilled trades occupations; personal service occupations; sales and customer service occupations; process, plant and machine operatives; and elementary occupations.
Results
In this section we show how salary levels 6 months and 3.5 years after graduation vary by socioeconomic background, and explore what explains these differences. We focus on how gross annual earnings vary by school type (state vs. private), but additionally comment on differences by parental social class and neighbourhood participation where relevant and of interest.
Figures 1 and 2 present the distribution of gross annual earnings for state and private school students 6 months and 3.5 years after graduation. Table 2a provides some key descriptive statistics based on these distributions. It shows that, 6 months after graduation, those who attended private schools are earning around £22,000 per year, on average, around £3,000 more than the average earned amongst those who attended state schools. These differences are slightly larger for men than for women. These average differences increase over the following three years, such that those who attended private schools (who report earnings 3.5 years after graduation) earn around £4,500 more per year, on average, than those who attended state schools. Again, these differences are larger for men than women, and the gender gap has increased somewhat over time.
It is clear, however, that there is considerable variation around these averages: many state school graduates earn more than their private school counterparts. Indeed, we estimate that around a third of state school students earn more than the median amongst private school students both 6 months and 3.5 years after graduation. It is also interesting to note that the variation in earnings is larger amongst graduates who attended private schools than amongst those amongst those who attended state schools. Moreover, this variation increases over time. This suggests that the premium that appears to arise from attending private school is not automatic: there is more variability in how well graduates from private schools go on to do in the labour market.
As discussed above, the composition of the groups who report earnings at 6 months and 3.5 years are likely to be different. To check whether the pattern of a rising private school premium (and greater variability in earnings) remains if we focus on a group of individuals for whom we observe earnings at both 6 months and 3.5 years, Table 2b reports the overall differences in earnings between those who attended state and private schools for a common sample. As we might expect, earnings are, on average, higher in both periods than they were in Table 2a ; however, the pattern of rising inequality remains. This suggests that the increase in the "return" to attending a private school over time is not driven by the changing composition of the groups for which we observe wages and does indeed increase over time. (Of course, this group is not representative of the graduate population as a whole.)
Clearly these results have potential implications for social mobility if socio-economic status is influencing the point at which graduates enter the labour market and the progression they subsequently make. However, these descriptive statistics do not account for academic achievement at school, degree subject, institution and class, and these factors clearly interact to influence earnings. We therefore now go on to explore what proportion of the gap in wages between private and state school students can be explained by other ways in which their human and social capital differs. Table 3 presents the differences in earnings 6 months after graduation. Column 1 is similar to the raw differences discussed above, showing that, amongst the sample of graduates who are in work 6 months after graduation and report salary information, those who attended private schools earn 12.8% more, on average, than those who attended state schools. Column 2 adds controls for other social capital (background) factors which might differ between those attending state and private schools and may be correlated with earnings, namely gender, age, ethnicity, region and two other indicators of socio-economic status: parental social class and neighbourhood HE participation rates.
It is clear that these factors explain some, but by no means all, of the difference in earnings between graduates from state and private schools: the average difference falls from 12.8% to 11.7% and remains statistically significant. At the same time, it is interesting to note that all of the other indicators of socio-economic background that we have added to the model are also statistically significant, with graduates from lower social class backgrounds and low participation neighbourhoods earning less, on average, than those from higher socio-economic backgrounds and high participation neighbourhoods. For instance, a graduate from a routine socio-economic background is likely to earn around 5% less, on average, than a graduate from a higher professional background. Similarly, a graduate who comes from one of the 20% lowest participation neighbourhoods earns around 5% less, on average, than a graduate who comes from one of the 20% highest participation neighbourhoods. Interestingly, these differences are much smaller than the gap between private and state school students noted above.
Of course, these stark differences in earnings may be at least partially attributable to the fact that individuals from private schools attended different higher education institutions and studied different degree subjects than their state school counterparts. In Column 3 we add controls for human capital -specifically A-level attainment, degree class and institution and subject fixed effects -in order to assess the extent to which differences in earnings by socioeconomic status can be explained by the fact that students from different backgrounds have different attainment and take different routes through university.
It is clear that educational choices and attainment are a key part of the story. Controlling for a student's human capital, the difference in average earnings between graduates who attended state vs. private schools immediately prior to entry falls by around 5 percentage points, but remains reasonably large and significant. This suggests that, even amongst those who graduated from the same universities in the same subjects and who achieved similarly, those who attended private schools still earn around 6.7% more, on average, than those who attended state schools. The same is true for most other indicators of socio-economic background: the differences generally fall, but often remain significantly different from zero, suggesting a continuing link between indicators of socio-economic background at the individual, school and neighbourhood level and subsequent earnings.
Moreover, these relationships do not change if we additionally account for the individual's main activity at the time of the survey (in Column 4). (Some individuals may be working part-time whilst studying, the full-time equivalent salary of which might be lower than if they were in a full-time graduate job. The fact that this makes no difference to our results suggests that the propensity to work whilst studying does not differ between state and private school students, or at least that it does not affect their earnings.)
These results suggest that, 6 months after graduation, once we control for a rich set of factors that might be expected to influence earnings, the relationship between individual and neighbourhood measures of socio-economic status is relatively weak but the relationship between earnings and school type remains strong. The top panel of Appendix Table 1 additionally reports the link between school type and earnings separately for males and females and suggests that this link is stronger for males than for females, with male private school students earning 8% more, on average, than equivalent male state school students, while the difference for females is 5.5%.
As we have said, however, we might prefer to focus on students' earnings a few years into their career. Table 4 shows the results from a model of earnings 3.5 years after graduation. This sample is smaller since it comes from the Longitudinal DLHE. The advantage, however, is that it will include the earnings of graduates who at 6 months were undertaking postgraduate study and who might have had zero or very low earnings at that point. Column 1 shows the raw differences by school type. As we might have expected from the descriptive statistics, the gap is larger than it was at 6 months, with graduates who attended a private school earning 17.2% more, on average, than graduates who attended a state school some 3.5 years after graduation.
The analysis then proceeds as before, with Column 2 adding other measures of social capital, Column 3 adding measures of human capital and Column 4 accounting for what the individual was doing at the time of the survey. The results follow a similar pattern to those described above, with a reduction in the link between school type and earnings once we account for other ways in which these individuals differ from each other, and a larger reduction once we account for their routes into and through university. Interestingly, however, although the raw difference in earnings between graduates who attended state vs. private schools was larger 3.5 years after graduation than it was at 6 months, the difference after accounting for other differences in human and social capital is similar, with those who attended private schools earnings 6.8% more, on average, 3.5 years after graduation than those who attended state school (compared to 6.7% 6 months after graduation). This suggests that the "return" to private schooling is relatively constant over time (or that the unobserved factors that are correlated with the decision to attend a private school exhibit a relatively constant relationship with earnings).
Some individuals may have undertaken further study since graduating from university, so Column 5 of our 3.5 year analysis additionally accounts for any additional qualifications that the individual obtained since graduation, including postgraduate and professional qualifications. As we might expect, we find that those who studied for postgraduate qualifications earn less than those who did not -most likely because the effect of additional work experience outweighs the additional benefit from attaining a higher qualification at this early stage of graduate careers. Accounting for these additional qualifications makes relatively little difference to our estimates of the 'private school premium', however, suggesting that the likelihood of undertaking further study does not differ significantly between graduates from state and private school backgrounds (or at least not in a way which significantly affects their earnings).
Even once we account for a rich set of ways in which graduates from state and private school backgrounds differ from each other, however, we still find evidence of significant differences in earnings by school type -of around 7% on average -both 6 months and 3.5 years after graduation. Moreover, these differences are larger for men than for women, with the gender gap having widened over time. For example, as we saw above, 6 months after graduation, male graduates who attended private schools earned around 8% more than male graduates who attended state schools prior to entry, while the equivalent difference for female graduates was 5.5%. By the time of the 3.5 year survey, these differences were 9.2% for males and 4.6% for females, suggesting a divergence in the predictive power of an individual's socio-economic background for men and women during the early parts of their careers.
The differences in earnings 3.5 years after graduation are particularly important given that our previous analysis of average salaries indicated that those in this more restricted Longitudinal DLHE sample are likely to be higher earners and hence on average less socio-economically disadvantaged. It is perhaps particularly surprising that a 'private school premium' exists even amongst this relatively advantaged sample.
Previous research (e.g. Macmillan et al., 2013) has suggested that private school students are more likely to enter "high status" occupations than their state school counterparts. To explore whether the differences in earnings that we observe arise because of differential selection of individuals from different backgrounds into different occupations (which are higher or lower paid), or whether there are differences in earnings even within occupation, we include -in Column 5 of Table 3 for earnings at 6 months and Column 6 of Table 4 for earnings at 3.5 yearscontrols for individual's occupation at the time of the survey.
In both cases, this reduces the 'private school premium' by around 1 percentage point, suggesting that the selection of individuals from different types of schools into different occupations plays a marginal role in explaining why they go on to have different earnings. But this is clearly not the whole story: the difference in earnings between those educated in state as compared to private schools within occupations remains large and significant. This suggests that the channelling of private school students into high status professions is not the main reason why they earn more than their state school counterparts on average. Instead, similarly qualified state and private school graduates who enter the same occupations seem to earn different salaries. Our results suggest that those who attended private schools earn around 6% more per year, on average, than those who attended state schools. This is equivalent to around £1,500 per year in our data.
There are many reasons why we might expect graduates who were privately educated to earn more, including access to particular social networks or having better non-cognitive skills (confidence, self-esteem, etc). Macmillan et al. (2013) did not find supporting evidence for social networks being a major reason why privately educated workers were more likely to enter high status occupations, though they acknowledge that measuring individuals' use of networks is particularly challenging. It is possible, however, that they may play a larger role in explaining wages within occupations. Whilst there is much speculation about whether private schools do inculcate better non-cognitive skills in children there is, to our knowledge, no robust evidence on whether this is the case. This is clearly a candidate for future research.
An alternative explanation is that private schools improve the cognitive skills of their students in ways that are not captured by measures such as A level grades or degree class and that it is these stronger cognitive skills that our driving our findings. There may also be unobservable differences in the characteristics of households that matter for subsequent earnings. For example, wealthier families that also place greater emphasis on education are more likely to enrol their children in private school and may also invest more in their children in other ways that boost their cognitive and non-cognitive skills. It could therefore be family investments, not measured in our model, that explain our result. Again future research might usefully focus on distinguishing between these alternative explanations.
Conclusions
This paper has examined the link between socio-economic background -particularly whether or not the individual attended a private school prior to university -and earnings 6 months and 3.5 years after graduation. Taken together, our results imply that university does not entirely level the playing field across students from different socio-economic backgrounds. Some (small) earnings differences persist across students from different occupational classes and areas with different levels of higher education participation, even after controlling for a range of factors designed to capture differences in human and social capital, including degree subject, institution and degree class. However, there remain large and significant differences in early career earnings amongst graduates on the basis of whether the student attended a private school prior to entering university.
The raw differences are large: we find that, 3.5 years after leaving university, graduates who attended private schools earn 17% more per year, on average, than those who attended state schools. Some of the 'private school premium' appears to arise from the fact that these students have higher achievement prior to entering university and are more likely to attend institutions and study subjects which elicit high wage returns, as the differences in earnings fall once we account for these factors. However, attending a private school continues to be associated with economic advantage, even when comparing students with very similar academic backgrounds. Moreover, this pattern holds even when comparing private and state school educated graduates within the same occupation, suggesting that the selection of private school graduates into higher status occupations plays only a marginal role in explaining why they earn more 6 months and 3.5 years after graduation.
Even once we account for differences in a range of human and social capital measures -and occupation -there remains a significant 'private school premium' of around 6%: this is approximately equal to some estimates of the value of a year of schooling (e.g. Blundell et al., 2005) . This is clearly of great policy relevance: the existence of a private school earnings premium for graduates has clear implications for social mobility. Private schooling not only appears to provide better access to elite universities by ensuring that pupils have higher academic attainment but also provides an economic advantage after graduation. Hence even a university education fails to level the playing field.
So what is the explanation for this apparent private school effect? One possible explanation is that the variable indicating whether the student attended a private school is a proxy for some unobserved characteristic of the student that is correlated with earnings. Such unobserved characteristics may include ability, social skills, determination or indeed a range of other skills not properly measured in our model. We also note that whilst our model controls for overall summary measures of prior achievement, we cannot control for differences in achievement in particular subjects and grades. Hence it may be that private school students are more likely to take (or score well in) subjects that continue to give them a labour market advantage after graduation. Of course an alternative explanation is that private schooling provides access to social and cultural capital (e.g. networks) which are helpful to individuals in securing well paid jobs; although Macmillan et al. (2013) suggest that this is not a major factor in the selection of privately educated individuals into higher status occupations. This issue therefore merits further research on the role of private schooling in the education system and indeed the labour market.
Naturally our work comes with some caveats. We do have missing data on some of our variables measuring socio-economic status. An additional issue is that our measure of prior attainment may not be sufficient to capture all the ability and other differences across students who take different subjects and qualifications. If this is the case, we may not be modelling the 'value added' by universities in an adequate way. Our measure of prior attainment is, we would argue, reasonably high quality but the analysis could be made more robust by using more detailed prior qualification data. Administrative data containing detailed information on prior achievement -including on different subjects, grades and qualifications -has just been linked to the DLHE data that we use, and we would recommend that future work makes use of this linked data to explore this issue further. Notes: *** indicates significance at the 1% level; ** at the 5% level; * at the 10% level. Standard errors are clustered at the higher education institution level and are shown in square brackets. 
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